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Revisiting Quality Management and Performance
Abstract
Purpose – This study examines the relationship between quality management practices as well as their impact on organisational performance in the ASEAN regional context.  
Design/methodology/approach – A sample of 115 data collected from automotive parts/components manufacturing companies in five ASEAN countries (Indonesia, Malaysia, Philippines, Thailand, and Vietnam) was used to test the proposed research hypotheses.  A two-step modelling approach was employed to model the data by using Structural Equation Modelling. 
Findings – Leadership of the organizations tend to focus on their external (customers and suppliers) rather than internal (employees) partners.  The result of this study also suggests that tier 1 suppliers of the automotive industry in ASEAN considered quality information and supplier relationship instead of people management, but not customer focus or supplier relationship, as a the drivers of process management. 
Research limitations – The study was limited to a single industry. The study did not consider some aspects culture in its investigation.
Practical implications –The results of this study clarify differences in how quality is managed in an emerging region when compared to previous studies in developed countries.
Originality/value – This study is the first attempt to explore quality management implementation in a specific sector in the ASEAN region.
Keywords: 	Quality management, performance, ASEAN, Automotive industry
Paper type: 	Research paper

Introduction
In an environment of intense global competition, Total Quality Management (TQM) has come to be recognised as a major business driver to improve quality performance and provide customers with high quality products and services (Cai, 2009; Corbett et al., 1998; Vecchi and Brennan, 2011).  Several research motivations lead to carry out this cross-country study (Mehra et al., 2001; Waller and Ahire, 1996).  From a practical point of view, firstly, superior quality in products or services has become an order-qualifier rather than an order-winner (Curkovic et al., 2000; Forker et al., 1996).  Although this concept has been adopted in many industries across the globe, many problems persist. The automotive industry, for example, has been faceding with the vehicle recall problems.  Perhaps the most notable of this wais worldwide recall of more than 8 million cars for various quality problems by Toyota between 2009 and 2010 (Taylor, 2012).  The quality problems and the subsequent recalls led to financial losses for Toyota and its dealers, lawsuits, and negative publicity.  There have also been worldwide recalls by other manufacturers such as BMW and Honda (BBC, 2011; Reuters, 2012a).  The indication is that there are clearly still significant quality problems with hard hitting impacts affecting the automobile industry.  Hence, it is still important to revisit the study on management of quality especially in a specific industry. 
The context of this study is Southeast Asia, a region with a significant presence in the automotive industry and equally significant growth plans.  In Thailand, for example, where global the top 10 automotive manufacturers have established manufacturing facilities, production volume is planned to rise from a forecasted 2 million units in 2012 to a targeted volume of 3 million units by 2015 (Viboonchart, 2012).  Similarly, in Indonesia, Honda plans to spend US$337 million to boost production capacity to 180,000 per annum by 2014 while Nissan would be investing US$400 to double production by 2014 (Bangkok Post, 2012; Reuters, 2012b).  With such significant operations and plans, it would be vital for the Southeast Asia automotive sector to achieve and maintain a high level of quality for the sector to be competitive and to avoid damaging problems associated poor quality of parts and components leading to product recalls.  Furthermore, there are plans to form the ASEAN Economic Community in 2015 (AEC, 2015) to facilitate free movement of people and goods, and encourage more foreign direct investment in focal industries such as the automotive and electronics industries.  This study, therefore, provides useful insight intoof quality management implementation in the automotive sector in this region. 
From an academic perspective, although Sousa and Voss (2002) suggested that many organisations have been successful in embedding TQM practices as part of their day-to-day operations, a later multinational study by Adebanjo et al. (2010) found that only 41% of 453 companies surveyed had TQM programmes.  The study suggested that the automotive sectors in developed and developing countries are at different stages of quality development.  It has also been suggestedThe result also showed that TQM studies in Southeast Asia are not only under-researched but that implement TQM culture in the region can be difficult (Zakuan et al. 2010).  Hence, there is a need to better understand quality management practices and levels of performance in developing economies and particularly in sectors with important export profiles forof products.
The purpose of this study is to examine the relationship between quality management practices as well as their impact on organisational performance in the ASEAN regional context.  The purpose of this study is to examine the implementation of TQM practices in automotive parts/components manufacturers in five South East Asian countries.  The impact of these practices on organisational performance was also investigated.  In the next section, the extant literature wasis reviewed leading to the development of research hypotheses.  Thereafter, the research methodology is described and followed by the study findings, discussion and conclusions, and limitations. for further study respectively.

Literature review and hypotheses development
TQM practices have been classified as ‘hard’ and ‘soft’ in orientation (Vecchi and Brennan, 2011).  Soft TQM refers to the social and/or people-based issues that relate to the management of quality while hard TQM refers to the more technical and methodological aspects of the management of quality (Rahman and Bullock, 2005).  This study adoptedIn this study, we use the descriptions preferred by Sousa and Voss (2002), which referred to soft TQM as organizational infrastructure and hard TQM as core TQM practices.  Sila and Ebrahimpour (2003) found that the most commonly mentioned TQM factors included leadership, customer focus, information and analysis, training, supplier management, employee involvement, strategic planning, human resource management (HRM), process management, teamwork, product and service design, benchmarking, process control, benchmarking, continuous improvement, employee empowerment, and quality assurance.  According to Prajogo and McDermott (2005), TQM practices include leadership, strategic planning, customer focus, information and analysis, people management and process management.  Similarly, Das et al. (2011) identified TQM practices to include those organizational infrastructures such as top management commitment, supplier quality management, and employee involvement.  
With respect to organisational performance related to quality, Corbett et al. (1998) used three variables - actual quality performance, operating performance and financial performance in their study of TQM practices in Asia and the South Pacific while Cai (2009) used production performance and financial performance.  The importance of aligning TQM strategy with performance management was discussed in the study by Soltani et al. (2005a).
By excluding the six-sigma dimensions, which was considered as as a breakthrough improvement tool rather than organizational management infrastructure, the following seven TQM practices proposed by Zu et al. were used in this study.  They areThese include leadership, customer focus, supplier relationship, people management, information and analysis, research development, and process management.  An eighth practice – strategy and planning process – was added in this study to ensure that all aspects of TQM practice as the organizational infrastructure weare considered.  With respect to organisational performance, the studywe adopted two constructs – product quality and financial performance based on studies by Cai (2009) and Zu et al. (2008). The modified model used in this study is presented in Figure 1.
Place Figure 1
The relationship between TQM practices
The successful adoption of TQM within an organisation is related to senior management ability and performance and TQM companies were more likely to have better leadership when compared to non-TQM companies (Adebanjo and Kehoe, 1999).  It has been suggested that organisations with high leadership competencies are better at implementing TQM and these organisations also produce products of a higher quality (Das et al., 2011; Laohavichien et al., 2011).  Conversely, poor commitment from leaders may be partly responsible for TQM failures with key leadership failure reasons identified to include lack of knowledge of TQM and risk avoidance (Soltani et al., 2005b; Yadav and Goel, 2008).  A survey of 800 managers in the UK conducting by Wilkinson et al. (1994) found that senior executives were criticised for failure to show personal commitment to TQM, scepticism, lack of enthusiasm, short-termism with respect to TQM and failure to provide adequate resources.  Leadership, therefore, is not only important for quality development but lack of leadership can directly contribute to problems with TQM.  Waller and Ahire (1996) asserted that leaders are central in deciding the direction and seriousness of TQM implementation and that commitment from leaders must be a critical factor of TQM implementation.  In a recent study conducteding by Perez-Arostegui et al. (2012) concluded that leaders can facilitate staff members to achieve an expected level of customer satisfaction.    
Customer focus has been described as the focal point TQM and it is vital that leaders encourage the understanding of customer needs, build relationships with customers and fulfil their demands (Cai, 2009).  The importance of the relationship between leadership and supplier relationship was highlighted by Anand (1996) who suggested that leaders need to be involved in developing their suppliers in addition to defining a supplier quality policy.  Wong (2002) suggested that establishing close supplier relationships can enable an organisation improve customer satisfaction.  That study also recommended leaders to develop common goals with their suppliers.  Leaders are therefore important in organisation interaction and impact with external partners and this studywe proposes the following hypotheses.
H1: Leadership is positively related to customer focus.
H2: Leadership is positively related to supplier relationship.
The role of leaders is also critical from an internal perspective.  According to Dwyer (2002), TQM efforts fail due to poor management of people aspects through, for example, lack of teamwork, poor motivation or low levels of employee involvement.  The role of leaders in the implementation of TQM includes gaining the trust of employees, fostering internal communication and participating in problem solving (Ooi et al., 2012).  Consequently, the actions of leaders can engineer changes in attitudes of employees and the support and resources provided by leaders will enable better teamwork (Yeung et al., 2005).  Leaders are also responsible for managing strategy and the transformation of strategy to action (Das et al., 2011).  According to Porter and Parker (1993), only organisations with the appropriate management behaviours can develop effective strategy.  As a result, with respect to the influence of leadership on internal activities, the following hypotheses are proposed.
H3: Leadership is positively related to people management.
H4: Leadership is positively related to strategy and planning process.
Cai (2009) noted that customer focus is important for TQM success.  The Oorganizations are required to foster a culture to look for ways to serve customer needs and expectations (Simon and Yaya, 2012).  This implies a need for market intelligence and close relationships, dialogue and feedback from customers (Ahire et al., 1996).  It is important to note that closing links with customers was also seen to be important to increase the information sharing relating to quality (Forza and Filippini, 1998).  Information and analysis was described by Ooi et al. (2012) as a TQM practice that can underpin better performance. Therefore, the studywe proposes:
H5: Customer focus is positively related to information and analysis.
Suppliers are key players in TQM and can influence different aspects of quality (Forza and Filippini 1998).  McGinnis and Vallopra (1999) provided a strong case for the involvement of suppliers in the design and development of new products.  According to Prajogo et al. (2008), suppliers play an important role in innovation performance including product development.  Tan et al. (1998) argued that process management is unlikely to succeed if suppliers do not provide materials that meet or exceed expectations.  It is important to note that supplier relationships/integration affect process effectiveness and efficiency as well as organisational innovation (Perona and Saccani; 2004).  Consequently, the studywe proposes: 
H6: Supplier relationship is positively related to research development.
H7: Supplier relationship is positively related to process management.
Godfrey et al. (1997) revealed that the implementation of TQM needs employees’ participation in waste elimination by using various improvement tools.  Employees are major drivers of improvements through participation in activities such as process improvement teams (Hendricks and Singhal, 2001; Evans and Lindsay, 2011).  The implication is that employees can positively or negatively impact process management.  It is important to note that a critical aspect of TQM implementation is the alignment of human resources management strategies with process-based activities. We tTherefore, the following hypotheses are proposed hypothesise as follows:
H8: People management is positively related to research development.
H9: People management is positively related to process management.
Hendricks and Singhal (2001) described the potential benefits of information and knowledge transfer between operating units as increases in process and product quality.  The ability to collect, analyse, and utilise information can have profound impacts on performance.  An ability to analyse information iswas noted to be central to the use of several process management tools, products and process design techniques (Kehoe, 1996).  This information includes process performance data, customer requirements, employee satisfaction, and supplier performance index (Prajogo et al., 2008; Zu et al., 2008).  The ability of suppliers to provide the right materials and be involved in product design is dependent on getting timely and accurate information (McGinnis and Vallopra, 1999).  Therefore, information gathering, analysis and sharing can be considered as a TQM practice that can impact the success of other practices and weit is hypothesisedpropose that:
H10: Information and analysis is positively related to supplier relationship.
H11: Information and analysis is positively related to process management.
H12: Information and analysis is positively related to research development.
Several design-related techniques are focused on designing products and processes that are efficient and reliable and minimise the risk of product and process variability (Evans and Lindsay, 2011; Kehoe, 1996; Zu et al., 2008).  The premise is that a good research-based design will result in products that are more robust, easier to produce, and that will enable more efficient identification and resolution of problems that arise. Therefore, it is hypothesised thatwe suggest:
H13: Research developmentis positively related to process management.
H14: Research development is positively related to product quality.
Organizational performance
A Nnumber of studies suggested that there is a link between product quality and process quality (Curkovic et al., 2000; Saad and Siha, 2000).  Efficient and effective processes can enhance product quality by maintaining process stability and reducing process variation.  Forker et al. (1996) indicated that product quality (conformance to specifications) is significantly related to a growth in return on investment (ROI) and growth in sales. Furthermore s Similar study conducteding by Dick et al. (2008) noted that asn increase in product quality can be associated with elimination of waste, cost reduction, and improved financial performance.  Hence, it is hypothesised thatwe suggest: 
H15: Process management is positively related to product quality.
H16: Product quality is positively related to financial performance.
Research Methodology
Survey instrument development and data collection
In this study, the survey instrument was adapted from Prajogo and Sohal (2006). Scale measurements are listed in Table 1. This research adopts parts of scales developing by previous study (Prajogo and Sohal, 2006).  During the pre-test analysis, the original scales were then re-validated and modified by two academics and four practitioners from the ASEAN automotive industry.  Some of the original questions were removed because they are were not relevant in this research focus due to cultural differences and the level of manufacturing maturity.  In addition, the original measure was designed for multiple industries survey in developed nations, whereas this study targeted specifically the ASEAN automotive industry, which is a leading sector in this region.  After pre-testing the survey instrument with fifteen experts (including four TS-16949 assessors, five quality management representatives of automotive manufacturing companies, and six academicsa with specialism in the field), wedata was collected data from automotive Original Equipment Manufacturer (OEM) suppliers in five ASEAN countries including Indonesia, Malaysia, Philippines, Vietnam, and Thailand.  The automotive industry in this region is heterogeneous in terms of subsectors and product and/or process complexity.  HoweverMoreover, recent studies have shown that the ASEAN automotive industry and its associated component manufacturing sector are relatively advanced in their implementation of operations strategy including TQM (Laosirihongthong and Dangayach, 2005; Prajogo et al., 2007).  As part of an initiative known as the Proposed ASEAN Policy Blueprint for SME Development 2004–2014 to improve the competitiveness of automotive manufacturers and assemblers in the region, the ASEAN Secretariat invited senior operations managers in the automotive industry to attend a series of 1-day executive workshops in the five countries.  AThe five-point Likert scale survey questionnaire was administered to participants at the workshops (1 – strongly disagree, and 5 – strongly agree for TQM construct while 1 – worse than competitor in industry, and 5 – better than competitor in industry).  We chose tThis scale was chosen because literature on the subject suggests that five and seven points are the optimum and most commonly used range (Malhotra and Petterson, 2006).  Also, the study by Dawes (2008) found that the five- and seven-point scales produced the same mean score as each other, once they were rescaled.  A total of 165 usable surveys were completed and returned.  After cleaning the collected data, 115 samples awere usable indicating a rate of 70% with 47.3% of returned surveys.. The sample size of 115 is adequate to be analysed in this study.  First, this study employed the maximum likelihood estimation (MLE).  MLE is the most appropriate estimation technique in this study because it is scale free (Kline, 2005), and it has desirable asymptotic properties such as minimum variance (Schumacker and Lomax, 2004).  As indicating in Hair et al. (2010, p. 661), MLE generates valid and stable results with sample sizes as small as 50.  In a related vein, other simulation studies such as Gerbing and Anderson (1985) have validated the appropriateness of MLE used with small samples within the SEM Structural Equation Modelling analysis.  Given that this study used MLE, the Structural Equation Modelling (SEM) results analysed using 115 samples are reliable.  Second, in a publication of Educational and Psychological Measurement, Kunce et al. (1975) posited that sample size shall be at least ten times the number of variables in multivariate research.  Given that our research model contains ten measured variables, the sample size of 115 is acceptable.  Furthermore, it has been noted thatIn fact, if the sample size is too large, researchers are prone to commit Type II error (Sekaran and Bougie, 2010). 
The studyWe employed a widely used technique to investigate for non-response bias in the survey data (Lambert and Harrington, 1990).  Independent samples t-tests did not yield any statistically significant difference between the early and late groups of returned surveys, suggesting that non-response bias was not an issue in this study.
The breakdown of ASEAN countries involved in this study is as follows: Vietnam (28.7%), Thailand (27.8%), Philippines (22.6%), Malaysia (14.8%), and Indonesia (6.1%). The respondents were quality management managers and executiveshave possessed the knowledge of TQM practices as they were from the automotive OEM organizations that had received quality systems certifications such as ISO 9000/TS 16949 and ISO 14001. 
Place Table 1

Content and constructs validity
Table 2 shows the reliability and validity analysis.  The coefficients of Cronbach alpha were higher than 0.70, meeting the desirable value recommended by Nunnally and Bernstein (1994).  In addition, wethe analysis calculated Composite Reliability and according to Bagozzi and Yi (1988), a Composite Reliability of 0.60 or above is deemed acceptable in assessing the reliability of scales.  For this study, all scales were reliable as the Cronbach alpha values were in a range of 0.795 to 0.931, and Composite Reliability values were between 0.876 and 0.951.  Convergent validity is established when a measure of a variable produces AVE of 0.50 or higher (Fornell and Larcker, 1981).  As showed in Table 1, the average variance extracted (AVE) coefficients of all constructs were in a range of 0.638 to 0.831, providing strong evidence of convergent validity.  Discriminant validity is assumed when the average variance shared between a scale and its measures are greater than the variance shared between the constructs and other constructs in the model (Fornell and Larcker, 1981).  The values of square roots of AVE were higher than the off-diagonal measures of the construct pairs, indicating that discriminant validity was verified (see Table 2).  
To address the problem of common method variance (CMV), Harmon’s single factor test was performed.  This analysis was proposed by Podsakoff et al. (2003) and it has been used in recent studies (e.g. Prajogo et al., 2008).  TheOur results showed that the largest factor accounted for 45.40% of the total variance, suggesting that no single or general factor emerged as a dominant factor.  As a result, the problem of CMV was not significant in this study.
Place Tables 2 and 3
Research Findings: The Structural Equation Modelling (SEM) 
In this study, tThe re-visited model was tested using SEM.  This method can be assessed statistically and simultaneously (Hair et al., 2010).  A two-step modelling approach suggested by Anderson and Gerbing (1988) was used to model the data. TheOur model fit statistics yield a good fit to data: NC = 0.878, GFI = 0.827, AGFI= 0.774, RMSEA = 0.000, NFI = 0.870, CFI = 1.000, and TLI = 1.027.  These values were within the threshold limits suggested in the SEM literature (e.g. Hair et al., 2010; Shimizutani et al., 2008).  Although AGFI was slightly below 0.80, the TLI was greater than 0.95, indicating strong evidence of a good-fitting model.
Place Table 4
As shown in Table 4, theour findings indicate that leadership is positively related to customer focus (β = 0.872, p< 0.001) and supplier relationship (β = 1.077, p< 0.001) and so H1 and H2 were supported.  However, leadership is not positively related to people management (β = 8.708, p< 0.10) or strategy and planning process (β = -0.636, p< 0.10) and is in fact, negatively related to strategy and planning process.  The implication is that leaders are more engaged with external issues (customers and suppliers) and focus less on internal issues (people management, and strategy and planning process).
For H5, the result does not indicate a relationship between these two. H6 and H7 predicted that supplier relationship would be positively related to two internal constructs – research development and process management (β = 0.475, p< 0.05 for H6 and β = 0.321, p< 0.01 for H7).  H8 and H9 predicted that people management would positively relate to research development and process management.  Table 3 shows the relationship between people management and research development is significant at the 0.10 level (β = 0.634, p< 0.10) and so H8 is supported while H9 is not supported. 
TheOur findings show that there is indeed a positive relationship between information and analysis and process management (β = 0.578, p< 0.05) and this confirms H11.  However, there was no positive relationship indicated between information and analysis and the other two constructs, supplier relationship (β = 0.209, p= 0.317) and research development (β = -0.116, p= 0.781) and therefore H10 and H11 are not supported by theour data.
Hypotheses 13 and 14 predicted that research development would be positively related to process management and product quality but the data only found relatively weak (significant at 0.10 level) positive relationship between research development and process management (β = 0.100, p< 0.10) and so H13 is supported.  However, a positive relationship could not be established between research development and product quality and H14 is not supported.  H15 predicted a positive relationship between process management and product quality while H16 predicted a positive relationship between product quality and financial performance. In line with these predictions, the data confirmed both relationships and supported H15 and H16.
Discussion and Managerial Implications
Discussion
Several issues could be discussed in the context of ASEAN automotive industry.  Firstly, the result shows that leadership of the organisations are focused primarily on their external supply chain partners (customers and suppliers) and not on internal issues (employees, and strategy and planning process).  This finding is differentce from previous study in US (Zu et al.; 2008), which found a strong positive relationship between top management support and workforce management.  The authorsWe suggest that this lack of focus on employee involvement is partly responsible for the relatively low levels indicated for people management.  The result also argues that leadership actions, in some instances, conflicts with the strategy and planning process.  The authorsWe, therefore, suggest propose that the expected role of leadership in the ASEAN automotive sector in line with accepted quality management norms has only been partly established.
Secondly, the result showed that there was no direct positive relationship between people management and process management.  Furthermore, the concepts of the internal customer as well as employee involvement in process improvement techniques are relatively low.  We tTherefore it is suggested that people management and involvement in process management in ASEAN automotive supply chain is lagging.  Process management is positively related to supplier relationship and information and analysis.  There is also a weaker positive relationship between research development and people management.  These findings are in conjunction with the earlier discussion on leadership showing that senior management prefers to drive process improvement by focusing on supplier performance rather than employee involvement.  The exploitation of information in process management is also important in driving the strong positive relationship between process management and product quality.
Thirdly, the role and importance of timely and accurate quality information has been well established in TQM literature (Forza and Filippini, 1998; Sila and Ebrahimpour, 2005).  Quality information plays an important role in supplier relationship, products design, and process management.  The study by Zu et al. (2008) found positive relationships between quality information and customer relationship and supplier relationship but this studyour study found no such relationship (H5 and H6).  This study also did not find a positive relationship between information and analysis and research development (H12) but found a positive relationship between information and analysis and process management (H11).  We, tTherefore, it is suggested that automotive manufacturers in ASEAN viewrealize the quality information primarily as a driver of process management but not customer focus or supplier relationship.  Presumably, the strong focus on these two issues by the organisations’ leader means that the potential role of structured information and analysis in managing these two sets of relationships is superseded.
The study also found a positive relationship between product quality and financial performance.  This concurs with the findings of previous studies (Dick et al., 2008; Forker et al., 1996).  However, we note that the financial performance outcomes lag the product quality outcomes and suggest that although the relative high levels of quality are being achieved, this achievement comes at a cost of process management.  
Managerial Implications
The automotive industry is considered to be a flagship industry in the ASEAN region.  It is a major employer of labour and a key export sector.  The authorsWe believe that the senior executives in ASEAN automotive manufacturers are fully aware of the importance of product quality and satisfying customers.  It would appear that, based on the study’sour findings, they have, so far been able to deliver products of relatively high quality.  However, as recent high profile quality problems in the automotive sector have shown, the management of quality is not ever fully achieved.  FurthermoreWe do believe that the significant planned increases in production by ASEAN OEMs will place very significant demands on their supply chain.  We wouldIt is reasonable, therefore, to recommend to senior executives in these supply chain organisations to improve their focus on internal issues and in particular, people management.  Encouraging their employees to take more ownership of process management and involvement in the use of statistical tools would reduce process variation and waste, and further improve product quality and, ultimately, financial performance.
The authorsWe would recommend a review and redirection of the way in which information and analysis is deployed.  In particular, the use of information relating to customers and suppliers requires attention.  If OEM production volume increase as planned, then the need for accurate information throughout the supply chain becomes more crucial to reduce the risk of quality problems or disruptions to production.  Ultimately, this will be beneficial to all organisations in the supply chain.  With the proposed formation of the ASEAN Economic community in 2015, investment in the ASEAN region and in the automotive industry, in particular, is expected to increase as the region plans to increase its competitiveness on the world stage.  If the automotive supply chain manufacturers in this region are to remain successful and indeed expand their business, the need and ability to deliver high quality products within the context of increasing volume and an efficient cost base would be paramount and all aspects of established TQM practice would need to be fully deployed and integrated.
Conclusions and limitations
The study’sOur findings contribute to clarifying differences in how quality is managed in this industry when compared to established quality management literature and quality management practices in western countries.  Key practices such as senior executive focus on people management were found to be lacking. This, in turn, may have partly accounted for the inability of employees to be fully involved in process management.  These two issues – leadership and people management are important ‘soft’ issues at the core of quality management and are meaningful development mandates andthat they should be fully developed and deployed.  The study also found that although the use of information is not fully exploited by the automotive supply chain manufacturers in the ASEAN region.  In an age where supply chain information between suppliers and customers is seen as important to business success, ourthis study shows that quality-related information in the ASEAN automotive supply chain requires better development and exploitation.  The study also found that, irrespective of these shortcomings, products of relatively high quality are being produced by the manufacturers and the challenge is to build on this base to become world-class manufacturers. 
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